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(54) Titie: TWO-DIMENSIONALLY BALANCED POSITIONING DEVICE WITH TWO OBJECT HOLDERS, AND LITHOGRAPHIC 
DEVICE PROVIDED WITH SUCH A POSITIONING DEVICE 

(57) Abstract 

A positioning device (3, 97, 179) with 
a first displacement unit (25, 189) for displac- 
ing a first object holder (1 1,181) and a second 
displacement unit (27, 191) for displacing a 
second object holder (13, 183). The object 
holders can be displaced by the positoning 
device alternately from a measuring position 
into an operational position and can be dis- 
placed by the respective displacement units 
independently of one another in the measuring 
position and in the operational position. The 
displacement units are provided with force ac- 
tuators which each have a first part (47, 49; 
117, 119; 215, 217) which is coupled to the 
relevant object holder and which is dispiace- 
able under the influence of a driving force rel- 
ative to a second part (59, 61; 133, 135, 137, 
139; 219, 221) which is fastened to a bal- 
ancing unit (69, 149, 205) which is common 
to the two displacement units. The balancing 
unit is displaceably guided relative to a base 
(81, 209), so that reaction forces of the displacement units arc converted into displacements of the balancing unit relative to the base, 
and mechanical vibrations in the balancing unit and the base are prevented. The use of the force actuators prevents the displacements 
of the balancing unit from disturbing the positions of the object holders relative to the base. The positioning device is further provided 
with a control unit (83, 169, 237) by means of which at least the parts (47, 49; 121. 123; 219, 221) directed parallel to an X-direction 
of the X-acttiators (39, 41; 105, 107; 211, 213) coupled to the object holders are held in positions parallel to the X-direction. It is also 
prevented in this manner that positions of the object holders relative to die base are interfered with by rotations of the balancing unit 
caused by die reaction forces of die displacement units. The positioning device can be used in a lithographic device for the displacement 
of a semiconductor substrate relative to an exposure system of tiie lithographic device and for the displacement of a mask relative to the 
exposure system. 
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ip-^34jtL/c^>i7){c*r^Ci:3b^T€;5o X8 Uc^Lffi^*fi5JS:««4->;bt$^ l 

1> 1 3 0ffiMli^l^iJjn.~^y h2 5. ;&t/ll2^1lirL-^y h 2 7O|giS±lC0 
IK 1 3tD±l2ffiSfi^l!i:ix*y h2 5. 2 7<D^lgP^4 7. 4 9. 5 5. 

5 7. St>'ll2g|55J^5 K 5 3. 5 9. 6 1 CDffiSJCjf L{5{?fflS:Lfct>Oi::& 
t). SEoT. 1, 1 30±8Bfi£P(imigP:^4 7. 4 9tcffi*g$n 

/catj.i-^yi/^i 1. \ 3icnLmM^^j:m2^^5 9. e ucjuis^n/c/^^v 

XzL->y h 6 9(DiiLmizMUS.i^iLl.rct><Otrj::^o tJE-pT. ^-X8 1 tcM 

LTfflWWtc. x:75rajc^mcffi[Rit- ^/^^^xrLx^y he gto^lft^::. -^-x 
8 1 tcW-r^ Y^rRjtc^^TtcJgfp]-r'5>'^^VX:xx^y h 6 90J^i!ji:. -<-X8 
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y7.:x-v Y 6 9©C<0J;a*^i!l«^i!l^--y h 2 5, 2 7<DKtJ(Dm^tl, 

X^m^^»1r. Wr}Tf^Wj:i—-y h 2 5, 2 7 OS;b*^e>^-rSi^ft:x- y h 
2 5. 2 7 0fiEB)*J6i»*K(D*iS<DT^«RS±$tlS„ 
^iSn.- y h 2 5. 2 7cDS;'3t±>'^^>'X3.--y h 6 9 C^MS^ h;!/^';?:^-^ 

t//XfiY;^ipHcTO»c^»rsfc«fc. Z73iRitJ:¥fTtJgiRi-r«lEl^g«iiSii©« 

^^^m^m±-r:s> tc)t. mz \zwmmKmtfm:^- h s 3 ^{hm^^^m 3 

Ciait, fiiff3ii6»B 3 8 1 icHS^nfc 2 ffl©?te^fiEg-fe >-9- 8 5 > 

8 7 t$ljaiIrL- -y h 8 3 ^ffilll^-a-So ^i^B-fe>'•9-8 5. 8 7 t± Y73[«llC*f-r5 

«ai4^^F*3gP6 3 073i«i«:S!j^-r-5o iaiKRrte^--y h 6 snnmwii 
aja - >y h 8 3 1 * c TSjas iici^^i^gp 6 3*180* tfe/fc •? mnti^t^ 
ama^^^mm^m^. wm^. ttiiisii^i^gpe 3*Y:&[pi»cJFff*ffiB»c« 

^^^i■5o tSoT. XZ^^^a^— ^3 9. 4 1 <D^ 1 7 , 4 9=£X;^|b1 

cw^ffiBtcis^^-a-So ^mmmm^^Q3tmm=i--y h83»cj:oTY 

75riRi»i:¥tT*fiLB{i:««f$ti«*^e.> XT^i^jtcWfc, &t>VX«Y?5riqi(cW 
tc, X8 1 fC^t-rS-'^^^Xa.- -y h 6 9(O^Wl. 1 ICjl^-TS 

h 6 9 CDIelf5(±-<:— X 8 1 \znt ^mP!t>~)V^ \ 1 > 1 3CDfiiB 
tC*K6^lc^#*WHir-r\ iJe-pTS/cK:^)(C J;-3T*-r;5/^^^X:i^-y h 6 9 
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^m^wmsic * o Tisrt® 7 9 ±tc/^^ vxrt - h 6 9 *igrt-r C i: tC 

J: ti . ^rtffi 7 9 ±!c/^-7 yX3.- -yhGB cO^M6^lc0ig<D*V^^F*9^tf 3 C 
i:A":T*5o Sialic j;oT^-fS>"t^>'X3.->y h 6 9 ©i^l!l(±/^7:yX3.- 

h 6 9 i:^F«3ffi7 9 t(om<Dmmtnc^r>Tmmmcmm^tits:^\ ^<o^m. 

3lcJ;oTM^Lfc'e,©l?:&V>T^:^<0{^ffl«rSlJT, --^^^X^l- h 6 9A^ 
^rtm7 9±^iS#tc:^l!j-r5c:i:*^igiit)»So ^oJ;^*T^:^joW*. ^ 

rtffi7 9lcW-mcm\^L^'^^>X:i—-^ h 6 9. RtffitfiaJ6^B3 tf^ffl-TS 
a:^®fiSt^J-T'^^o C(Ofi!c^(i*rtffi7 9*<^^lC7j<¥T':Q:V>i:#ffi-r-5o FU 
y bB5it#® 8 9 t±tb«6^/^^V^ KU 7 hBe^^^/^^^X^L- h 6 9 (cftffl 
f£^. /^^V-Xn-'-y h 6 9*^ll^#tCi^a&-rS©^BSlh-rSo MtC, ^S(irL--y 
h 2 5, 2 7<DM:^3tca:-3T^-rS^— XB 1 »C*frS>''?5>X3.- y h 6 9<D 

H 2 lcs5-rilSS0yT-{i, F U 7 h m±^m S 9 2 {@0«j«6*){f;ia 9 1 . 

9 3 WMmt^S 5 i:«'*^So «l«fl*Ilffe9 1 , 9 3tt^— X8 1 fc/'S^ 
>X^^>y F 6 9 i:fcH^^nTV'>T. X:^riRlK:¥ff tC-'<C'7>X:3.^>y F 6 9{C 

m 4 . Jit;® 5 \m \ k v ^y^^ymmicmm-t^oicmr^^^nm^m^tb 
SB 9 7 2 mmm^^^To v v y^m 3 osifiRgB^j-tcMits-r s v 
7gM9 7(oit^gB^i-(±0 4. Rt;0 5icfcv>Tt.isi— mmm 

i6^«9 7(^C»SWj^;1/^1 K 1 3{±St6^M{*:ttS«-^ttfcV>t)(*5^^^;'3 



(26) Itaa 0 0 0-5 0 5 9 5 8 

^m^^w-^ntzy-j h 9 9. 10 1 tcj:oT. ^rtffi 1 0 3±^x:?j[q]¥mc 

5. 1 0 7. Rtf 2fflOYr^^;Lai-^ 1 0 9. llKSO'lia. 115 

^^Ct^o XT^^rLJl-^ 1 0 5. 1 0 7ic(i^ti^nx73iPitcwti:^igE-r 

§|g2gPii^l 2 K 1 2 3tc5*L5^ij!lRrtltC^|^^tl^migP:a^l 17. 119 
^Stt^^fttC. YT^^nX— ^ 1 0 9. 11 K 113. 1 1 5tC(i:^n-=5 
nY^[p]tcWtC5iffi'r^|g2gP:^l 3 3. 1 3 5. 1 3 7. 1 3 9 tC*f L^^ift 
qltfetC^rt^n^migP^^ 1 2 5. 1 2 7. 1 2 9. 1 3 1 ^iSCt^o I14tc^ 
■rJ:'9tC. XT^^ii.x-i5? 1 0 5. 1 0 70^2955)^1 2 1. 12 3^^:^*1^ 
nPjS-r^^afj:!^-^ h 2 5. 2 7(D2ffiOYT^^j-X— ^l 09. 111. 
113. 115 (DW, 1 gP^^^ 1 2 5. 1 2 7. 129. 131 CDMTa tC^g^-T 

XT^i^^j.x— ^ 1 0 5. 1 0 7<:0|g2gP:a^l 2 1 . 1 2 3 Z:^|q]tc¥?T 
:&ffi^fft^l 4 1 . 1 4 3. 1 4 5. 1 4 7 Oil t) Ic. B8M*r^ Y Z^^ILX— 
^ 1 0 9. 111. Stf 1 13. 11 5cD2^@<D^lgP55^1 2 5. 1 2 7. Rtf 
12 9. 1 3 UCj^blHlKl-r^o XT^^itOi— ^(DMlgPi^l 1 7. 119ti 
i:^TlcMtcIft0^-r^c):-9t-X73[qItcTmc. ^r/Y75-fpItcVfTtc8Stt^tircMjS 

•r^^S!i^^>y h 2 5. 2 7(omtn>)V^i i > i 3tc^n^n^JS^n^o y 

T^^nOi— :$r 1 0 9. 11 K 113. 1 1 5 2g|54J' 1 3 3 . 1 3 5. 1 
3 7. 1 3 9Ci^n^n2^t0^1!l^-^y h 2 5. 2 7 tCttJl^O/^^^Xn- 
h 1 4 9ti:S^;^nTl^So C6D/^^>X3.->y h 1 4 9 (i:fi[B^46^S3 O^'^ 
-^^XrLjn^;/ h 6 9tctaabT4oD. CO/^^ >X:x::i>y h 1 4 9(i0ii5tc^^ 

*V>#W^<*:ttStcJ;oTm[^aa7 9±^X7JlRltC W^C. YT^rRltcVtrtC^^ilj 
Rliltc*F*g^n^o *rtM7 9ti:X;^fpitc^tft^:. Y:i?fpite::sFmc^i9EU ■7U 
-i:. 1 ti:H^^nfc{fe®}*i6^S9 7^0^-X8 1 tcSLTi^^o ^'^^yT.oL- 
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mttt-ji^^i 1 s 1 3<Di^mmp^m i o s^i/^-^vxrx-^y h 1 4 9(D±m'z*h 

ffigJ*a6SS3 0/^^>'XrL-^y b 6 9 {iiMi*46Sg9 KD^'^^zy 

X^-^;/ h 1 4 9tC(iKU y^M55±^S8 9. 9K 9 3. 9 5^^^t^oa» 
K 1 3t*^n^*tlX7^9=-^X-^ 1 0 5. 1 0 TlCcfcoT. ffiStC 

ffijiLTX:^rfR]tcWJc^ffiiRlftlTfeD. Mti:2fBOYr^^:xx— ^ i 09. 

1 1 K StJ^2fflOYT^^:iX-i5? 1 1 3. 1 1 5 OiPLV^^liatC J; o T. 
fflSfre:Ma:bTY?j[pi^c:^?Ttca«J^;l/^5f 1 l> l 3ti:^i6pItgT^;5o i'^W)^ 
. XZ^^^X—^ 1 0 5. 1 0 7COlg2a5^1 2 K 12 3. YT^^^^X— 
^109. IIK 113. 1 1 SOUlgP^)-! 2 5. 1 2 7. 1 2 9. 1 3 1 
. &t;YT^^aX-:$? 1 0 9. 111. 113. 1 1 5 tD^2g|5:i)' 1 3 3. 1 
3 5. 1 3 7. 1 3 9:&:fVLT. XT^^iLX-i$? 1 0 5. 1 0 7 OS^ti/^^ 
VXixx^y h 1 4 9te:e3S^nsa;«ti:. Yr^^iix-^i0 9. ill. l 

1 3. 1 1 5(Dj^±ItiYZ^^:xX-^ 109. IIK 113. 115 0^2 
gPii^l 3 3. 1 3 5. 1 3 7. 1 3 9^:J>br/^^>XaL- h 1 4 9tCli:ge 

i:ATic—mmmicmmT^m^^u 151. 15 3^s**5f>;i/^^ 11. 1 3tc 
^n^n^tt. cn^»i^gp«tc^oT. »**.-^;b^i 1. 1 3^^i^|j[in.x 

h 2 5 0XT<5^^a.x— ^ 1 0 5(D|g Igp^^l 1 7 t. ll2^S!]rx-^y h 2 7 

oxT^^a.x-^1 0 7 oigi §15^3^1 1 9t{Cs ^mcxy^mc^mc. &if 
YT^rRitc^frtc^^-rsc^Tb^-e^So c<Dsm<orcib^ mimu^-jv^i i<d 

m^^itl 5 IKimi&^l 5 5. St/lg2g|5iM 5 7^i9:0t. ^ 1 gP^aM 5 
5tJ:<J:oT|gl^llirL-^y h2 5 <DXT^^a.x-^5? 1 0 Scomi^^l 1 7 

^laW^-N^'b^l 1 ^illgUf^cfc^tC'r^h^^tC. |g2g[55jM 5 7tCj:-::)Tm 
2^»n.-^y h 2 70XZ^^^X-^ 1 0 7<DlllgP5i^l 1 9{cmimU^-^i^ 

^1 i^a«SU#§<J;'5Jc^§o [^«tc. ll2S^^4-^;^^5^l 3<Dm^^Ui 5 3 



(ClimigP^l 5 9. Rt;^2gP^M 6 l^^tt. mi015^M 5 9tCcfc-3T^l 
hZ 5 0X7^^^x-^ 1 0 5 1 gP^}^ 1 1 7 tc^ 2 
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i^^i 1 7 Jem s«4->;i/t$^ 1 i^mm-r^tmc. m^^tti ssoiizgp 

^J-l 6 1 ^:f>Lr. m2^m=L--j h2 7 0XZ^^aai~:$? 1 0 TOMlSP^)* 

1 1 9^cM2»*t.i->;u^i 3^a^-r§o :ig 1 1 im'^m^m.'h^^mi 

1 K 1 3 1 0 3 ±^fflS^c®^l'r ^ c i::6^i^^g-T?fe;&o 

Ctl^M^f Srci6. h 2 5tCcfcoT^l»«4->;l/i5^"l 1 ^fPWj 

. ftl^tc> ll2^!j!jrL-*y h 2 7^CJ:oT^2S^^.1-^;l/^l 3^PJ^{SM7b^^. 

U 1 3{i^n^'n|gl^^S!irL-^y h2 5. &0^^2 5^»irL->y h2 7lcaj^^ 
tlTV^^&V^o titoT. 1^1^863.— *^ h 2 5tDXZ^^a.X— 1 O 5 CD^ 1 gfS 
^\ 1 7«^i4'F^ffiBM' :6^^m2Pf»KffiBM" tcK;^. C 2 «f»K{4MM 
" T\ ^2»S.:^;l/^l 3 0li#gp:(^l 5 3 011133^1 5 9tcS*S^n^o IrI 
^iJC. Ig2^1]!l^— *y h 2 7(DXT<:7^iJi— ^ i o 7<3D|gia5^^1 1 9{iS2 

^p^ffiBM" 1 ^vs^mu" rcft^. con 1 ^fs&mx^m i 

1 icoSa^gB^^i SKomz^ji^i 5 7lJ:a^^nSo c:oj;'5lcbT[^5tc^ 

2 7 0XT^^:xX-^ 1 0 l(Om\^^6^\ 1 9tC3ffi|g^nTt>^^^ttC. ^2 

^fmmu" \z^^mzmut>^)\y^\ 3timi5^ifia.-^;/h2 5oxT^^zLX 
1 0 5 om gpi^ 1 1 7 icjgis^nTv^So ^mtc. m i i i {± 
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t^^imnLmicmt^^n^o yt^^^x-^i 09. 1 1 k 113. 115 

OmigP^1 2 5. 1 2 7. 1 2 9. 1 3 1 *^ll2gP5i'l 3 3. 13 5. 13 7 
. 1 3 gtC^LT. ^KjL^0tn(f^e>J5:l/^gg^ti«#a5*f 1 5 K 1 5 

0 StC. XT^^iX— 1 0 5. 1 0 70l|2gP^l 2 K 1 2 33b^Y7JfRltC 
¥mctBSlciliib:&< i:€>J:i/^J;-5tc:S:oTi^S/ci6^I6rL-»y h 2 5. 2 7 

±^Lrc^vlcmU^-^l^^ 1 K 1 3CD?S¥a5Wl ski S 3i±\^^t>^^X 

1 5. 1 5 3(Dmi gp^* 1 5 5. 1 5 9 iftmm(om.^<oi><ox*$>^^^mE-> 

XxA^ft^^ilfttC. Igli^lfi:^.-^;; b 2 5(DXT ^^^lJL-^ 1 0 50^1 
^ii^l 1 7tiil«(0gE»IO«^n-r;I/v'X-rAl 6 3**x^o C<D«^3>i';l/ 

Z/T.'rh. 1 6 3 tilg 1 S^^4-^;^^^^ l l c^i^^gPM 1 5 1 0)111 gp^^ 1 5 5 ^. |g 

2 1 3 1 5 3 (om 1 gPij- 1 5 9 i: \z.'^mzM^'t^ cfc a 

IStt^nTl/^^. 1 5 1. 1 5 30^2gP5^1 5 7. 1 6 Ui:^n^n 

ii^OKSlO 1 ffl^D*^^fi3E5^M^. ^2»i!irL-^y h 2 1 (OXT ^^zl^l--^ 

1 0 7(0^ 1 1 iJ^l 1 9 fejl^OK^cr)m*n'<;l/>'X7^A 1 6 S^M^^o C 
fD«Mr3-r;l/'>Xi^A 1 6 5 fi^ 1 1 1 (DM^^m 1 5 1 (omzu^ 
1 5 7i:. |g2S«-vi-wl/^l 3 0m¥gP«l 5 3<^)|g2a5^i^l 6 1 i:tC^StCtS 

iJ-r^c^^tcStf-^nrv^So 3^;1/->Xt-A1 6 3. Il8#g|5**l 5 lO^lgP 
iJ-l 5 5. Xti3gfflRrffi*<l:^tcm#a5*t 1 5 30lllgBi5^1 5 9tCj:oTJg^ 

K 3l^i®fflRrft^^J:'5^^:ll2S*^.i^;l/^l 3ti±fex Yn-b>^y:^z<^^^ 
x-^ftCcfcoTX^fRlJcVfTtJ:. athVXtiY7JiRiJc^mi:J±®Mffll3b^;5:SgBltc 
tJ/ct). Hl^lijrL-*;/ h 2 50Xr^^^X-^ 1 0 5CD^lg|5l 1 1 

^ift-r^ciiA'^T^. ^fciitD|gia«.1-.;l/^^l 1. Xti^2S#^^;l/^l 3 
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i>l 1 7tc3tLTlsIlERl*g-efe§o (Wl^tc. A 1 6 5. B^^U \ 

5 101^235^1 5 7. Xfi:3ifflmti*J:3ti:»#gp** 1 5 3 0ll2aP5^1 6 1 

U^^JV^I K X^*iafflRIffi«:cfc5^c|g2»#4-^;l/^l 3ti±f5XYn-UV^;^ 

/jN^l/^SggftCtj/cDrnz^ifizL-^y h 2 7<7)XT^9^zLai-^ 1 0 icomi^^ 

1 3 Z ^mteWJgo^ 0 tctttJ^j/jN^ JctDfc t) 

HlgPiJ'l 1 9tc5*LliIteRr*lT?fc^o _baiOXYn-l/>^>':tlT^^aLa:-^57 

^ffiffl-rsciitcicoT. *»#gp«i 5 K 1 5 3<omicmmTmm^^mm^ 
f^^ii^f^fflh^ffiUT. m^gpwi 5 1.1 5 3<ommtm^t^mmircm^ 

2 5. 2 7<Ofca60^2£D?Sia3&|g«bX'r-S^i:UT{tffl-rSo cmc<fcD. X 
Z^^iiJl— ^ 1 0 5. 1 0 7. &t5Yr^^a.Ji— 1 0 9. 111. 113 

. 1 1 5^^ctoTffM^nfcllliBlftX7^-^^^c^^bS«vi-^;^::$2'l k i s^^tt 

ffiBJ*A6^S3(D>'^^>'XaL- >y h 6 9I^«. ffiSi*a6«S9 7(D>'^^^^XrL 
b 1 4 9 tiil<D/1v>XrL- h 1 4 9 tcf^m'r§^i&:i-*y h 2 5. 2 7 

yXOL-^y h 1 4 9CO|Hl*^;^3^^— X8 1 tC^^-T ^S^-^^^l/^M 1 . 1 3 b 

M 6 7 i:m2$fJfflIrL-^y h 1 est^m^f. m JiJ^a.- ^y h 1 6 7tCcJ:o 

rmi^m^=-^y hz soxr^^o.^!-^ i o scomz^^i 2 ij&x:7?[pi^c 

¥fT*{fi«Ji:^SJ#'r^Ci:*^T#. Il2»im::i^y h 1 6 9 J: o Tig 2 g^ftOL 
-^y h2 7 0XT<5'^^x.-'^ 1 0 KOmzS^^l 2 3 ^XTifRltC^tT^^feetC 
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■fey-y-tCcfcoT. X:S-fpItc5rf'r^XT^^:iX-i5? 1 0 5t0^2gP5i^l 2 1 0:5 
lR]^SJ^'r'i)o fWllitC. m2Mm:i—y h 1 6 9 ti^— X 8 1 tC@^^n/c2f@ 
7 5. 1 7 7fri:tBi!iL. ilti^Tt^ffiH-feVi^lc oTXT^IrJ^c 
W-r^XT^^no:-:? 1 0 7O|g2gP^^l 2 30:?5f^«:j|J^f ^^-^^Xn 
h 1 4 g^^HlK-r^^^. XT^5^:x3l-^ 1 0 50M2gP5>l 2 1 Tb^XTSf 
fRltC^tT^ffiBtcS^^cfca. ^lapa-^y h 1 6 7timi^i&:x-=i^;/ b 2 5 
CDZfiOYT^^^x— ^ 1 0 9. 1 1 l^mW-t^o ^mc. /^^>Xn.zi>y 
h 1 4 9fim^'r^m^. X7^^^a:-i$?l 0 7O^2gBi3^1 2 3A^X73r«]lC 
¥fT3S:ffiStC @ ^ § cfc -5 . ^2 SJJ^O. - *y M 6 9 «^ 2 ^i&:x - h 2 7 O 2 
fflOYZ^^oLX-i^r 1 1 3. 1 1 S^SJiai-r^o CO^^lfCLX. XT^^zL 
x-:$? 10 5. 10 KOmzm^ 1 2 K 12 3 A^X7?lRltc¥tT^ffiBJCl*«P^ 

n^c^tcj:oT. --<-X8 ncw■r^s^^4-^;^^l i. i 3coiff^L<^i.^^ 
Kl^-8atc5|#^ecrj[gH^;5:^Xr^^;Lai-:^ 1 0 5. 1 0 7. RU'ttllC 

« 1 9 ti^^oL- -y h 5 frcWLT— ^ffigtcfeSOT*J5:< . — BJtFf'. ^ 1 ^» 
f*»«l 9. St;^X^3 5tt»^3--^y h SJC^LX^^ffpItcTmc. l^fflLT 
^ft-r^o COaW<D/ca6. ^6(DU V^^:7®M^C(i:|gl^»lt:SMl 9*^ 

3 5^X:7SiRitc¥?Tli:^»^^±^gUf@o<4Mi*^SSi 7 9^ett^o ccosUfS 

0{)iSi^46^Sl 7 9t>^6(Di; V^'^v'Sgl^JCfeS^fgRaffiBSiA&SHTfe 
So ^etcJSiaWtc^-rcfcdtc. ct053yfflOffima6Sgl 7 9C±a5l-^x^5^ 
;l/^*l 8 1 IrI— <0^2TX<>.i->;l/^i 8 3 t^m^^o ■TX^5^;l/^l 8 l 

. i8 3ti. 'tn'enzy5mcmmic]^^'r^^nm'x:$>'DTc<D^wm±icm 
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1 



8 7 ii^^&rso ^ 1 x'x^'^^;^;5f* 1 8 1 {±{aS)*i6SB i ? 9 i s^is^.- 
M 8 9^c<J;oTX55r|oI^^:¥^T^^:> Y:^injicspmcm 1 7U— A 1 tcJtLTfit 

«J*J6-rSCtA<T'#, «2-VXi'*;l'^l 8 3«fiE«8SiJ&SHl 7 9CD^2i^ 

m=L-'y h 1 9 1 fcjcoT, XT^iRitcTOt;:. Y75riRitc¥mc|g i yu—L, i ic 
?itLTfitS}5^i!)f scfcA^T'^So meic^-timr^i. f^l-^X-^ 3 5 tnK 
m 1 8 1 it^m^tbmmi 7 9(Df^»i{£Htcfe-=.T, m 1 

»#i 9^mi ^xii-a 5*®i;TSSSrrsc:fc*^T'#, -:?5rSl2-7x^3 5' 

i:^tfC||2VX^'^x;l/:J^'l 8 3 «{SiS9ii6Se 1 7 9tDaiJ^{iig{cfe5o C©PJ 
^mm-Vli. y y 15*^^ 7^B(07 ^— A 1 t H^^tlfc U V ^•■^ 7g«cogiJ«0 
GtBSte3.--y h 1 9 3 t<toT^2VX^'/^;b^^l 8 3 tC^-TS^ 2 'VX^' 3 
5* <D{Sia^SiJ^-r^Ci:A^T'#-5o fflM<D/ci6, 06 li:a0:^L^U^SiJ<i©^ 
3IM«tJ:oT. m2^x^4-^;^^^'l 8 3{c«LTief.Sft«S-e, ^2^X^3 

x^'T:«rs;'>3b%p,ffiegiii>^@i 7 goao^ffigtc. M^^ffiffl^nsvx^'^:^ 

iS-r?.o 1 faxiiaf@©^j»tt:a«*aiM-r2.fc46^ i vx^ 3 s^^^Lii^tJ 

o/c:^, fiiffii^iijgBi 7 9ti:J;oT. |g i -^rx^j^^U^f i 8 1 ^{ti!jfiEB-{)^e. 
Sll^ffiS»cg;i6?-«i:. ±fH^JMtS«tJ:oT. ^ 1 vx^' 3 S^Sjai^ffiBA^e.^ 
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